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(54) FORMATION OF FIBER-REINFORCED FILM 

(57)Abstract: 

PURPOSE: To improve the corrosion resistance, smoothness and 
mechanical strength by vibrating a mixture consisting of a product 
having an adhesive layer, a powder contg. fibrous material, a 
coating film forming medium, etc., to form a fiber-reinforced film on 
the surface of the product and aggregating the powders. 
CONSTITUTION: An adhesive layer is firstly formed on a product W 
to be coated with a film, when a fiber-reinforced coating film is 
formed. A vibrator t9 and a product feeder t10 are transiently 
provided in the middle of the conveyor t8 for an adhesive layer 
leveling medium (m), and a liq. material atomizer t1 1, a rotary 
conveyor t12, etc., are furnished on the downstream side of the 
conveyor t8 to form an adhesive layer on the product W. A mixture 
of the product W coated with the adhesive layer, a powder contg. a 
fibrous material, a coating film forming medium, etc., is then 
vibrated or agitated by vibrators V1 and V2 to form a fiber- 
reinforced powder coating film on the surface of the product 
coated with the adhesive layer. The powders forming the fiber- 
reinforced powder coating film are aggregated by heat-treating 
devices Hi and Hf. 
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* NOTICES * 

JPO and NCXPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms an adhesive layer in the product with which a coat is formed, the product 
with which the adhesive layer was formed, By performing vibration or stirring processing to the mixture which 
consists of fine particles, a coat formation medium, etc. which fibrous material contained The fiber 
strengthening coat formation approach characterized by consisting of fine-particles coalesce down stream 
processing which makes the fine particles which constitute the fiber strengthening fine-particles coat formation 
process and fiber strengthening fine-particles coat which form a fiber strengthening fine-particles coat in the 
front face of a product in which the adhesive layer was formed coalesce. 

[Claim 2] The process which forms an adhesive layer in the product with which a coat is formed, the product 
with which the adhesive layer was formed, The fiber strengthening fine-particles coat formation process which 
forms a fiber strengthening fine-particles coat in the front face of a product in which the adhesive layer was 
formed by performing vibration or stirring processing to the mixture which consists of fine particles, a coat 
formation medium, etc. which fibrous material contained, The fiber strengthening coat formation approach 
characterized by becoming the product with which fine-particles coalesce down stream processing which makes 
the fine particles which constitute a fiber strengthening fine-particles coat coalesce, and this fiber strengthening 
coat were formed from hole removal down stream processing which makes a particle collide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fiber strengthening coat formation approach which the fine 
particles which fibrous material, such as a whisker or a staple fiber, contained are made to adhere to thing (only 
henceforth "product") front faces, such as various products, goods, or components which are used in various 
industrial fields, and forms a coat in them. 
[0002] 

[Description of the Prior Art] As an approach of making fine particles adhere to the front face of a product, and 
forming a coat, conventionally The powder coating approach which fine particles are made to adhere to the 
product which carried out preheating by spraying, a spray, etc., is made to carry out melting of the fine particles 
after that, and forms a coat, The fine-particles covering approach which contact fine particles for the product 
which gave adhesiveness beforehand, add vibration to a product, and fine particles are made to adhere, and 
forms a coat, After spraying fine particles on a product with a spray with a suitable resin medium and forming a 
coat, By immersing a product in the liquid which fine particles with the spray painting approach or charge 
which is made to harden resin and forms a coat suspended, and impressing an electrical potential difference to a 
product by the external power The various fine-particles coat formation approaches, such as the electropainting 
approach that it is drawn for a product by fine particles with a charge, they cover a product by fine particles, 
fuse fine particles after that, and form a coat, are learned. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional fine-particles coat formation approach 
mentioned above Since melting hardening etc. carries out fine particles in the condition of having made fine 
particles only adhering to a product and a coat is formed Since the bonding strength of the fine particles to a 
product and the bonding strength of fine particles are weak, a coat tends to exfoliate. Moreover, since the 
bonding strength of fine particles is weak Also when the corrosion resistance of a product fell, or a coat was 
given so that a hole (pore) which reaches a coat to the front face of a product may exist, therefore it may have 
functions, such as insulation and conductivity, there was a problem of fully being unable to achieve such a 
function. 

[0004] Although one to form a coat on the surface of a product has an improvement of the surface engine 
performance of a product, or an improvement of the appearance of a product, improvement in the mechanical 
strength of a product is mentioned as other important purposes. The increment in the raw material which is not 
desirable as for increasing the thickness of the ingredient which constitutes a product although increasing the 
thickness of the ingredient which constitutes a product is performed in order to raise the mechanical strength of 
a product since the weight of the product itself will increase, and is used will be caused, and the cost rise of a 
product will be caused. 

[0005] Although manufacturing a product using the ingredient strengthened with fiber and the so-called fiber 
reinforced material is also known in order to raise the mechanical strength of a product Like a high-melting 
metallic material, content of fiber into a difficult ingredient [ which such a fiber strengthening means cannot be 
adopted and can adopt a fiber strengthening means ] For example, since surface smooth nature, an external fine 
sight, etc. were spoiled or many functions of a product and a metaphor added fiber by adding fiber, ingredients, 
such as a synthetic-resin ingredient, also have the problem of the moldability of a product falling. Moreover, 
there is a problem that the mechanical strength of a product is not fully obtained since the stacking tendency of 
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fiber is bad, and fiber is crooked further in order that fiber may not distribute to homogeneity in an ingredient, 
even if it adds fiber to a synthetic-resin ingredient etc. 

[0006] Although using the coating which made fiber contain in the spray painting approach mentioned above is 
known a direction parallel to a coat side only by spraying a fiber content coating, if it puts in another way There 
is a problem that improvement in the mechanical strength of the coat which the stacking tendency of the fiber in 
the direction of a right angle was bad, therefore a film strength was not enough, and was moreover formed to 
the thickness direction of a coat, and the product with which the coat was given since the bond strength between 
products was weak cannot expect enough. 

[0007] Moreover, in the spray painting approach using a fiber content coating, in order to obtain a desired 
mechanical strength, there is a problem of the ability not to make sufficient fiber contain. When the fiber more 
than the specified quantity is made to contain, while uniform spraying of a coating becomes impossible, having 
to raise the compression pneumatic pressure for a spray, therefore causing enlargement of equipment, and a cost 
rise, plugging of a spray nozzle etc. occurs and maintenance check of equipment is frequently needed. 
[0008] The purpose of this invention solves the technical problem which the conventional fine-particles coat 
formation approach which was mentioned above has, and it is to offer the fiber strengthening coat formation 
approach whose mechanical strength of a product improved while it can form the fine-particles coat many 
engine performance of whose, such as corrosion resistance or surface smooth nature, improved. 
[0009] 

[Means for Solving the Problem] The process which forms an adhesive layer in the product with which a coat is 
formed in the fiber strengthening coat formation approach in order to attain the above-mentioned purpose, The 
product with which the adhesive layer was formed, From fine-particles coalesce down stream processing which 
makes the fine particles which constitute the fiber strengthening fine-particles coat formation process and fiber 
strengthening fine-particles coat which form a fiber strengthening fine-particles coat in the front face of a 
product in which the adhesive layer was formed by performing vibration or stirring processing to the mixture 
which consists of fine particles, a coat formation medium, etc. which fibrous material contained coalesce And 
the process which forms an adhesive layer in the product with which a coat is formed, the product with which 
the adhesive layer was formed, The fiber strengthening fine-particles coat formation process which forms a 
fiber strengthening fine-particles coat in the front face of a product in which the adhesive layer was formed by 
performing vibration or stirring processing to the mixture which consists of fine particles, a coat formation 
medium, etc. which fibrous material contained, [0010] constituted from hole removal down stream processing 
which makes a particle collide with the product with which fine-particles coalesce down stream processing 
which makes the fine particles which constitute a fiber strengthening fine-particles coat coalesce, and this fiber 
strengthening coat were formed Although the example of this invention is explained below, unless the meaning 
of this invention is exceeded, it is not limited to this example at all. 

[001 1] The indispensable process which constitutes the fiber strengthening coat formation approach of this 
invention (a) Fibrous material, such as a whisker or a staple fiber later mentioned on the front face of a product 
in which a fiber strengthening coat is formed (it is also only hereafter called "fibrous material".) The process 
which forms the adhesive layer for making the fine particles by which specified quantity content was carried out 
adhere (it is also only hereafter called an "adhesive layer formation process".) The fine-particles coat which 
performed vibration or stirring processing to the mixture which consists of the product with which the (b) 
adhesive layer was formed, fine particles which fibrous material contained, a coat formation medium, etc., and 
fibrous material contained on the surface of the product (it is also only hereafter called a "fiber strengthening 
fine-particles coat".) the process (only henceforth a "fiber strengthening fine-particles coat formation process") 
to form, and the process (only henceforth "fine-particles coalesce down stream processing") which makes the 
fine particles which constitute (c) fiber strengthening fine-particles coat coalesce — it comes out. 
[0012] moreover, as an additional process which raises many engine performance of a fiber strengthening coat, 
further by adding to the indispensable process mentioned above suitably if needed (d) in order to prevent 
exfoliation of the fibrous material and fine particles which constitute the fiber strengthening fine-particles coat 
and fiber strengthening fine-particles coat which were formed, and in order to form the continuous coat which 
removes the hole (pore) which exists in a fiber strengthening fine-particles coat, and does not have a hole (pore) 
The process which makes a particle collide with the product with which the fiber strengthening fine-particles 
coat was formed (it is also only hereafter called "hole removal down stream processing".) After carrying out (e) 
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hole removal down stream processing, it heats to the temperature in which fine particles coalesce, and there is a 
process (only henceforth the "last heat treatment process") which forms the continuous coat with more few 
holes (pore). In addition, in advance of hole removal down stream processing mentioned above, melting or 
heating down stream processing heated until it softens has a part or all of melting fine particles in the product 
with which the fiber strengthening fine-particles coat was formed. 

[0013] Although each process (a) - (e) mentioned above is explained below, indispensable process (a) - (c) is 
explained first. 

[0014] (a) In the fiber strengthening coat formation approach of adhesive layer formation process this invention, 
the adhesive layer which has adhesion required for adhesion of the fine particles which fibrous material 
contained must be first formed in the predetermined front face of a product. As for an adhesive layer, it is 
desirable liquefied or to use [ of the resin in the condition of not hardening, or others ] resin, such as epoxy in 
the condition of not hardening, and a phenol, various monomers, etc., although it can form with the half- 
liquefied matter etc. Moreover, although it is more desirable to harden with heating the matter which forms 
these adhesive layers, it may be matter which does not necessarily need to harden, and is evaporated, or 
disassembled and removed by heating. Moreover, when the surface layer of a product or a product is resin, the 
front face of resin can be melted with a solvent etc. and an adhesive layer can also be formed. 
[0015] Although the adhesive layer which has the adhesion formed on the surface of a product can be formed 
by performing vibration or stirring processing to the matter which forms an adhesive layer with the fine 
particles and the coat formation medium mentioned later which a product and fibrous material contained at 
coincidence, it can also form an adhesive layer on the surface of a product beforehand. Beforehand, when an 
adhesive layer is formed on the surface of a product, vibration or stirring processing will be performed to the 
product with which the adhesive layer was formed, the fine particles which fibrous material contained, a coat 
formation medium, etc. Moreover, the thickness of an adhesive layer is suitably set up according to the quality 
of the material of the fine particles which the thickness of the fiber strengthening coat to form and fibrous 
material contained, or a coat formation medium etc. In addition, explanation of the example of this invention 
mentioned later sets for convenience, and the case where the product with which the adhesive layer was formed 
beforehand is used is shown. 

[0016] (b) The product with which the fiber strengthening fine-particles coat formation process adhesive layer 
was formed will be fed into the excitation equipment or stirring equipment filled up with the coat formation 
medium which consists of fine particles, a particle, etc. which fibrous material contained, and a fiber 
strengthening fine-particles coat will be formed on the surface of a product. The coat formation medium by 
which vibration or stirring processing is performed with the fine particles which the product and fibrous 
material in which the above-mentioned adhesive layer was formed contained Hit the fibrous material and fine 
particles adhering to the adhesive layer of the front face of a product, and fibrous material and fine particles are 
pressed fit or pressed to an adhesive layer. By hitting the fibrous material and fine particles which have the 
function to make fibrous material and fine particles adhere to an adhesive layer more firmly, and adhered to the 
adhesive layer The matter which constitutes the adhesive layer under fibrous material and fine particles is 
extruded on the front face of fibrous material and fine particles. It has the function to make fibrous material and 
fine particles adhere to the matter which constitutes the extruded adhesive layer, and to make fibrous material 
and fine particles adhere to high density on the surface of a product at a multilayer moreover. Furthermore, 
further When the coat formation medium which adheres to fibrous material and fine particles collides with a 
product The fibrous material and fine particles adhering to a coat formation medium are moved to a product, 
****** and a kind of imprint-activity are done, and it has the function in which powerful adhesion on the front 
face of the product of fibrous material and fine particles is promoted. And even if a coat formation medium hits 
the fibrous material and fine particles adhering to an adhesive layer, when the adhesive layer under fibrous 
material and fine particles will not be extruded by the front face, adhesion of the fibrous material to a product 
and fine particles stops them. That is, fiber strengthening fine-particles coat formation will be completed. 
However, the fine particles itself may have adhesiveness by impression of an impact, in such a case, even if an 
adhesive layer will not be extruded by the front face, adhesion of fine particles takes place, and a coat grows 
further. Since **** by the fine particles itself makes control of thickness difficult, it is not desirable. In order to 
control **** by such device, it is desirable to add flat fine particles which are later mentioned in fine particles. 
[0017] Since very many coat formation media collide on the surface of a product uniformly so that it may 
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mention later, the adhesion layer of a uniform fibrous material and fine particles will be formed on the surface 
of a product, therefore adhesion of the fibrous material to the front face of the product by a kind of imprint- 
activity that the fibrous material and fine particles adhering to a coat formation medium are moved to a product, 
and fine particles can form a uniform fiber strengthening fine-particles coat in a product. 
[001 8] Although it has the function for a coat formation medium to generate striking power although the coat 
formation medium mentioned above is explained below, and to carry formation of a coat, it does not become the 
component of a coat substantially in itself. 

[0019] A coat formation medium has a dimension substantially smaller than a product, and it is important for it 
that a dimension is substantially larger than fibrous material or fine particles. A uniform blow cannot be added 
on the surface of a product, and when smaller than fibrous material or fine particles, the coat formation medium 
itself will be caught in the fiber strengthening fine-particles coat formed, and a larger coat formation medium 
than a product is not desirable. However, as long as it is 70% or less of range in the volume ratio of the whole 
coat formation medium, the bigger coat formation medium than a product may be contained. 
[0020] When the direction on which striking power is centralized to some extent uses a spherical coat formation 
medium since the press fit or the press to the adhesive layer of fibrous material and fine particles is promoted 
for example, the diameter of 0.3mm or more is desirable, and 0.5mm or more is more desirable. Also when 
using the coat formation medium of other configurations, applying to this is desirable. Moreover, when each of 
coat formation media is replaced with the ball of this volume as a coat formation medium is smaller than a 
product, it means that the diameter is smaller than the greatest thing among the diameters of a product. 
However, when coat formation needs to be carried out to a deep crevice or a sharp comer inside, a coat 
formation medium with a diameter of about 0.1mm may be used. In this case, as for a coat formation medium, it 
is desirable to be made from the matter with a consistency high as much as possible so that a coat formation 
medium may not be captured by the adhesive layer. Furthermore, if requirements which were mentioned above 
with the average dimension are fulfilled to fibrous material and fine particles, desired striking power can be 
generated. That is, with an average dimension, even if a part of particle used as a coat formation medium is 
smaller than fibrous material or fine particles, if a coat formation medium is larger than fibrous material and 
fine particles, desired striking power can be generated. However, since a coat formation medium finer than 
these fibrous material or fine particles has a possibility that it may be crowded for the inside of a coat, not being 
contained as much as possible is desirable. 

[0021] Moreover, it is important for the quality of the material of the coat formation medium mentioned above 
to satisfy the following requirements. That is, it is important that there is no big form status change-ization 
which observes a coat formation medium and is accepted after fiber strengthening fine-particles coat formation 
with the naked eye, and set like a fiber strengthening fine-particles coat formation fault, and elastic deformation 
does not become extremely large, therefore it is not desirable to manufacture a coat formation medium with the 
quality of the material of soft rubber etc. Moreover, although some wear by long-term use is not avoided, it is 
important that it is divided and a chip, rapid wear, etc. do not occur. If the coat formation medium of the quality 
of the material which does not satisfy these requirements is used, the striking power which a coat formation 
medium will cause plastic deformation, will cause extremely big elastic deformation like soft rubber, therefore 
gives to a product by the collision with a product will be insufficient, and a desired fiber strengthening fine- 
particles coat will be formed. Moreover, if it is divided and a chip and rapid wear take place, it is not desirable 
from fields, such as the productivity of the product with which the fiber strengthening fine-particles coat was 
formed by the useful life longevity of a coat formation medium becoming short, workability, or economical 
efficiency. 

[0022] Products made from the ceramics, such as iron, carbon steel, other alloy steel, copper and a copper alloy, 
aluminum and an aluminium alloy, other various metals, a product made from an alloy or aluminum 203, and 
Si02, Ti02, Zr02, SiC, glass, a rigid plastic, etc. can be used for a coat formation medium. Moreover, hard 
rubber can also be used if striking power sufficient in the case of fiber strengthening fine-particles coat shaping 
is applied. The size of these coat formation medium, the quality of the material, etc. can be suitably chosen 
according to the configuration of a product and size, the fibrous material to be used, or the quality of the 
material of fine particles. Furthermore, two or more sizes and the coat formation medium of the quality of the 
material can also be mixed and used, and it can also be used, being able to give surface treatment and a surface 
coat to a coat formation medium. Furthermore, the compound coat formation medium constituted with two or 
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more above-mentioned ingredients may be used. 

[0023] Although it is also mixable suitably to a hard coat formation medium which mentioned above elastic 
coat formation media, such as wood flour, soft rubber, and flexible plastics, in order to perform relaxation and 
equalization of striking power and to suppress the homogeneity of the fiber strengthening fine-particles coat 
formed, and dispersion of thickness, as for such an elastic coat formation medium, it is desirable that it is 50% 
or less of the volume ratio of all the coat formation media used. Since the coat formation medium of these 
elasticity cannot almost generate effective striking power if it is independent, it will be used together with said 
hard coat formation medium. Moreover, the coat of the resin hardened on the front face of a coat formation 
medium, non-hardening resin, or volatile fluid can also be formed. 1 ** promotes making fibrous material and 
fine particles adhere to a coat formation medium front face at homogeneity, fibrous material and fine particles 
are made to secede from a coat formation medium front face during vibration or a stirring activity, and fibrous 
material and fine particles are made, as for such a coat, to adhere to a product after that. Fibrous material and 
fine particles adhere to homogeneity further by the front face of a product according to such a process. 
[0024] The coat formation medium mentioned above is independent, or the thing of a globular shape, an ellipse 
form, a cube, the triangle pole, a cylinder, a cone, a triangular pyramid, a square drill, rhombohedron, an 
indeterminate mold, and other various configurations can be used, and the coat formation medium of these 
configurations can also be used for it, mixing suitably. 

[0025] (c) Explain fine-particles coalesce down stream processing for preventing the exfoliation from the 
product front face of fine-particles coalesce down stream processing next a fiber strengthening fine-particles 
coat, fibrous material, or fine particles. 

[0026] The inside of the fibrous material from which this process mainly constitutes a fiber strengthening fine- 
particles coat, and fine particles, It is a process for forming the firmer fiber strengthening coat in the condition 
that fibrous material is distributing, between the fine particles which fine particles were made to coalesce and 
coalesced. As the coalesce approach of fine particles There is an approach of making fine particles coalescing 
through a medium, a method of making it join together by melting, the dissolution, sintering, etc., and making 
fine particles coalesce, or the approach of making carry out eburnation and making it coalesce by compressing 
fine particles. The fiber strengthening coat in the condition that fibrous material is distributing may be formed 
between the fine particles which mixed powder with the melting point lower than these fine particles, and 
formed the fiber strengthening fine-particles coat, and carried out melting of the powder with the melting point 
lower than fine particles with heating after that, and fine particles were made to coalesce, and coalesced in fine 
particles as an approach of making fine particles coalescing through a medium. Moreover, when making fine 
particles coalesce by melting and the dissolution, the fiber strengthening coat in the condition that fibrous 
material is distributing a part or the whole of fine particles between melting and the fine particles which 
dissolved, were made to coalesce and coalesced can be formed. Furthermore, the fiber strengthening coat in the 
condition that fibrous material is distributing can also be formed between the fine particles which were softened 
without heating fine particles to melting temperature, were made to coalesce by applying a pressure to the fine 
particles of a softening condition, and coalesced. 

[0027] The melting point here does not need to be the melting point defined clearly physically, and should just 
be beyond temperature to which fine particles or fibrous material, and fine particles begin coalesce mutually 
with surface tension above the softening temperature of fine particles. Moreover, with heating, the whole fine 
particles do not need to fuse, near the front face of fine particles may fuse, and fine particles or fibrous material, 
and fine particles may coalesce. Moreover, generally, if below the melting point is an elevated temperature 
enough even if it does not heat impalpable powder to the melting point, it will sinter with a solid state 
maintained and coalesce of fine particles will run (solid phase sintering). Moreover, if additional trace elements 
are adjusted so that the liquid phase of a minute amount may generate at the time of this sintering, it is known 
that coalesce of fine particles will run at low temperature more from the case of solid phase sintering (liquid 
phase sintering). The fine-particles coalesce processing by sintering is important when fine particles are metals, 
such as Sn, Pb, and aluminum. In addition, although it performs fine-particles coalesce down stream processing 
before that in performing hole removal down stream processing mentioned later, it is desirable to carry out also 
after hole removal down stream processing. When heating performs fine-particles coalesce processing, 
whenever [ in front of hole removal down stream processing / stoving temperature ] is experimentally 
understood that the effectiveness of fine-particles coalesce down stream processing is more large by making it 
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lower than the temperature of heating performed after hole removal down stream processing. 
[0028] By the way, when carrying out melting of the fine particles which are one of the fine-particles coalesce 
down stream processing, making them coalesce and the viscosity of the fine particles which heated the fiber 
strengthening fine-particles coat too much, and fused it falls too much, the fused fine particles become 
liquefied, and it will hang down, or problems — smoothing of the front face of a product is spoiled — will arise. 
Therefore, preferably, when it heats to predetermined temperature after fiber strengthening fine-particles coat 
formation Fine particles which are not fused (it is also only hereafter called "unmelting fine particles".) Fine 
particles fused with heating by this predetermined temperature (it is also only hereafter called "melting fine 
particles".) While preventing that permeate in a fiber strengthening fine-particles coat layer, and the fine 
particles which were mixed, fused and became liquefied become liquefied [ the fused fine particles ], and hang 
down, it is desirable to constitute so that a firmer fiber strengthening fine-particles coat may be formed. 
[0029] Moreover, smoothing of the front face of a product can be spoiled or it can prevent that the reticulated 
marks of the supporter material by which the fine particles which are not fused with heating played the role of 
the configuration stabilizer of a fiber strengthening coat layer, and have been arranged on the pars-basilaris- 
ossis-occipitalis front face of a product for support of a product, for example, reticulated supporter material, are 
attached. Furthermore, it distributes in a fiber strengthening coat and the fine particles which do not fuse after 
heating raise the hardness of a fiber strengthening coat. As fine particles which are not fused with heating, there 
are inorganic substance pigments, such as Ti02, red ocher, etc. which are used for various paint, and such a 
pigment also demonstrates improvement in functions, such as a fine sight and corrosion prevention, in the fiber 
strengthening coat after heating. On the other hand, as ****** fine particles, the metal or the inorganic fine 
particles of resin fine particles, such as epoxy, an acrylic, and polyester, and a low-melt point point can be used 
with heating. 

[0030] It is important that it is harder than the matter which constitutes the adhesive layer formed on the surface 
of a product, for example, non-hardening resin, consequently it becomes possible [ that fibrous material and fine 
particles are stuffed into adhesive layers, such as non-hardened resin, during vibration or stirring processing ], 
and fibrous material and fine particles can form a firmer fiber strengthening fine-particles coat. As a fibrous 
material, various fibrous material of fine particles which is mentioned later is usable similarly possible [ that 
using all kinds of resin fine particles, metal fine particles, or mineral matter fine particles independently also 
uses these for two or more kinds, mixing ]. 

[0031] It is desirable to use flat fine particles as unmelting fine particles mentioned above. As mentioned above, 
flat unmelting fine particles have the effectiveness which makes thickness homogeneity in a fiber strengthening 
fine-particles coat process, fine particles (only henceforth "flat fine particles") flat here — substantial — a flat 
field — **** — they are the disk with which it gets down and this field is the main configuration side of fine 
particles, a plate, a bend plate, etc. The relation of the spacing H and the average diameter D of a flat side of the 
flat side which counters (diameter when converting into the circle of the same area) is H/D<l/2, is H/D<l/4 
more preferably, and is the things of H/D<l/6 most preferably. Such flat fine particles have the effectiveness 
which equalizes the thickness of a fiber strengthening coat. 

[0032] Although flat fine particles can be fabricated using a metal which was mentioned above, as flat fine 
particles, the matter which becomes flat according to a cleavage can also be used like a mica or BN. If the 
diameter D of flat powder has desirable 300 micrometers or less and exceeds this dimension, the uniformity 
coefficient of thickness will fall. 150 micrometers or less of more desirable dimensions are 70 micrometers or 
less most preferably. Moreover, since the thickness homogeneity effectiveness of flat powder will decrease if 
too not much small, it is desirable [ the uniformity coefficient of thickness increases so that a diameter D is 
small, but / the diameter D of flat powder ] preferably to be referred to as 1 micrometers or more 0.1 
micrometers or more. 

[0033] Furthermore, it is desirable to make blocking prevention material mix in the fine particles which fibrous 
material contained so that fine particles, fibrous material or fibrous material, and fine particles may not 
condense in the process which mixes fine particles and fibrous material before it in a fiber strengthening fine- 
particles coat process. As blocking prevention material which has such an operation, carbon black, the synthetic 
silica of micron size, Teflon powder (for example, 1 micrometer or less), zinc stearate powder, etc. can be used. 
Since condensation of fibrous material or fine particles can be prevented by mixing such blocking prevention 
material, it can prevent that the condensed fibrous material or fine particles is incorporated in a fiber 
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strengthening fine-particles coat, and the thickness of a fiber strengthening fine-particles coat becomes an 
ununiformity. 

[0034] The grain size of fine particles changes according to the reinforcement of vibration or stirring, the size of 
a product, the thickness of the fiber strengthening coat to form, the quality of the material of fine particles, etc. 
In the case of the metal powder which is rich in ductility, it may be larger than this, but it is desirable that it is 
generally within the limits of 0.01-500 micrometers, in the case of the fine particles which cannot deform easily 
due to hard [, such as ceramic fine particles, ], it is desirable that grain size is small, and it is [ the range which 
is 0.01-300 micrometers is more desirable, and ] still more desirable that it is within the limits which is 0.01- 
100 micrometers. Generally, fine particles tend to be caught by the adhesive layer, so that grain size is small. 
Moreover, the fine particles with a small grain size have so small that the grain size of fine particles is small 
since a blow is easy to be pushed in between the fibrous material currently distributed on an adhesive layer, or 
fine particles, therefore sticking by pressure and coalesce with fine particles, fibrous material, or a product by 
plastic deformation tend to take place striking power, and it ends, and the granularity of the front face of a fiber 
strengthening coat also becomes small. 

[0035] Next, by adding to the indispensable process mentioned above suitably if needed explains the additional 
process which raises many engine performance of a fiber strengthening coat further. 

[0036] (d) Although the bonding strength between fine particles or fine particles, and fibrous material increases 
and a firm fiber strengthening coat is formed of fine-particles coalesce down stream processing which carried 
out hole removal down- stream-processing **** However, while strengthening more association between the 
bonding strength of a fiber strengthening coat and a product, fine particles or fine particles, and fibrous material 
It is desirable to perform hole removal processing later mentioned in order to remove the hole (pore) which 
exists in a fiber strengthening coat and to form the continuous fiber strengthening coat by which fibrous 
material was distributed in fewer fine particles of a hole (pore) which coalesced. 

[0037] Hole removal down stream processing to the fiber strengthening coat formed through (a) adhesive layer 
formation process, (b) fiber strengthening fine-particles coat formation process, and (c) fine-particles coalesce 
down stream processing While making a particle collide or project, condensation-izing more the fibrous 
material and fine particles which constitute a fiber strengthening coat, carrying out densification more and 
strengthening more association between the bonding strength of a fiber strengthening coat and a product, fine 
particles or fine particles, and fibrous material The hole (pore) which exists in a fiber strengthening coat is 
removed. Furthermore, since a fiber strengthening coat is uniformly struck by the particle, the front face of a 
fiber strengthening coat is graduated and it is also that a fiber strengthening coat with a evener front face is 
formed for it. 

[0038] It is desirable to use for hole removal down stream processing the excitation equipment used for the fiber 
strengthening fine-particles coat formation process mentioned later and the same excitation equipment. 
Moreover, particles, such as various metal, a product made from the ceramics, glass, or a product made from a 
rigid plastic, are used like the coat formation medium mentioned above as a particle, and a particle needs to 
have weight, magnitude, and reinforcement which apply the striking power which it collides with a fiber 
strengthening coat, and fibrous material or fine particles etc. which constitutes a fiber strengthening coat is 
condensation-ized more, and can carry out densification more. And it collides with a fiber strengthening coat 
and striking power is given to a fiber strengthening coat, and while the particle which is vibrating with 
excitation equipment condensation-izes more the fibrous material and fine particles which constitute a fiber 
strengthening coat and carries out densification more, it removes a hole (pore) and forms a firmer fiber 
strengthening coat. 

[0039] In order to perform more effectively hole removal down stream processing mentioned above, it heat- 
treats for the product with which the fiber strengthening coat was formed, and it is desirable melting or to soften 
a part or all of fine particles. Since melting or the softened fine particles spreads round the whole fiber 
strengthening coat when melting or the softened fine particles is struck for a part or all by the particle, a 
homogeneous and firm fiber strengthening coat is formed. Since striking power is applied to a fiber 
strengthening coat in both a fiber strengthening fine-particles coat formation process and hole removal down 
stream processing as mentioned above, a firmer and smoother fiber strengthening coat can be formed. 
[0040] Hole removal down stream processing mentioned above is effective especially when using melting fine 
particles, unmelting fine particles, and the mixed fine particles of fibrous material, and the ratio of unmelting 
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fine particles and fibrous material is high. Namely, since there are few amounts of unmelting fine particles, 
fibrous material or unmelting fine particles, and the melting fine particles as an adhesion medium on which 
fibrous material is pasted up in comparison in such a case The melting fine particles which are in a softening 
condition to all the corners between unmelting fine particles and fibrous material by striking the fiber 
strengthening coat in which fine particles coalesced by the particle spread. While adhesion through the melting 
fine particles which the unmelting fine particles which will mainly constitute a fiber strengthening coat, and 
fibrous material softened will become firm, therefore a firm fiber strengthening coat is formed, the holes (pore) 
which exist in a fiber strengthening coat decrease in number. 

[0041] Since adhesion of the unmelting fine particles which mind the softened melting fine particles by the 
particle even if the time amount which strikes a fiber strengthening coat is short since the melting fine particles 
in a softening condition are most, and fibrous material will fully be performed, the fine particles which exist in 
the perimeter of fibrous material or unmelting fine particles on the other hand when the ratio of melting fine 
particles is large can form a firm fiber strengthening coat. 

[0042] (e) In hole removal down stream processing, the main purpose which performs the last heat treatment to 
the product with which the last heat treatment process fiber strengthening coat was formed fixes the condition 
of having been mechanically compressed by the collision of a particle, by thermal welding and diffusion, and is 
to form the continuous fiber strengthening coat with more few holes (pore). 

[0043] In coalesce down stream processing and the last heat treatment process by heating, hardening or removal 
of the matter which forms an adhesive layer takes place. In these heating processes, this heat treatment process 
will be applied to the product with which it consists of matter with the melting point higher than heat treatment 
temperature since heat treatment temperature must naturally be lower than the melting point of a product. 
Moreover, although heat treatments in the cases, such as hole removal down stream processing, including this 
heat treatment can also be performed in atmospheric air, when fibrous material or fine particles is the stain 
resistance low matter, it is desirable to carry out in a vacuum or inert gas. 

[0044] In addition, before hole removal down stream processing, whenever [ stoving temperature / in case 
heating performs fine-particles coalesce down stream processing ], when lower than whenever [ stoving 
temperature / of the last heat treatment process performed after hole removal down stream processing ], it is 
more high-density and a fiber strengthening coat with few holes (pore) is formed. This phenomenon is 
remarkable when [ of a fine-particles component ] a kind consists of non-hardened thermosetting resin at least. 
That is, if temperature is raised not much by heating before hole removal down stream processing too much, 
heat curing will progress too much and the effectiveness of fine-particles coalesce down stream processing by 
the collision of a particle will become small. In fine-particles coalesce down stream processing, it is because the 
mechanical energy of a collision of a particle will not be transmitted to the interior of a coat if hardening of 
fine-particles resin progresses too much. 

[0045] Next, fibrous material, such as a whisker contained in fine particles or a staple fiber, is explained, as 
fibrous material ~ being needlelike (the shape of a mustache) — although the whisker of the presented single 
crystal can be used, generally, a diameter is [ dozens of micrometers and die length ] dozens of micrometers or 
more from 0. 1 micrometers of abbreviation, and a whisker has many whose aspect ratio (ratio of die length and 
a diameter) is ten to about 200. 

[0046] As a whisker, it divides roughly, there are whiskers, such as a carbide whisker, a nitride whisker, an 
oxide whisker, a metal whisker, and an organic whisker, and the main whiskers are enumerated below. 

(1) Carbide whisker : a diamond, a graphite, a carbon fiber, silicon carbide, etc. 

(2) Nitride whisker : alumimium nitride, boron nitride, silicon nitride, titanium nitride, etc. 

(3) Oxide whisker : an alumina, a mullite, potassium titanate, aragonite, gypsum fibrosum, MAGUHEITO, 
boric acid aluminum, a zinc oxide, a sulfuric-acid magnesium hydroxide, tin oxide, etc. 

(4) Metal whisker : silver, copper, iron, titanium, vanadium, etc. 

(5) An organic whisker : a polyoxymethylene whisker, a thiazyl whisker, a diacetylene system polymer whisker, 
m-chloronitrobenzene whisker, etc. 

[0047] As a staple fiber, moreover, polyester fiber, an acrylic fiber, a polyamide fiber, A polypropylene fiber, a 
polyethylene fiber, an aramid fiber, all aromatic polyester fiber, Can use a various synthetic fiber or various 
various natural fibers, such as a carbon fiber and glass fiber, etc., and functions of the thickness of the fiber 
strengthening coat formed and a desired coat, such as the quality of the material of the product with which a 
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fiber strengthening coat is formed, magnitude, and a function, etc. are taken into consideration. The thing of a 
suitable size or die length is chosen, and it is cut and used for suitable die length. It can also use a whisker and a 
staple fiber also for using as independent a whisker or a staple fiber which was mentioned above, being mixed 
suitably. 

[0048] Next, the concrete means or the equipment of each process mentioned above is explained. The means 
forming of an adhesive layer is explained first. Drawing 1 is the means forming of the adhesive layer by the so- 
called immersion method, is immersed in liquefied or the liquefied matter tub t2 with which liquefied matter, 
such as half-liquefied resin, was held which forms an adhesive layer and which was mentioned above in the 
product W held in the network palanquin tl , and takes out the network palanquin tl from the liquefied matter 
tub t2 after that. The liquefied matter to which Product W adhered is dried by the air sent out from air drying or 
a blower, and an adhesive layer is formed in the front face of Product W. 

[0049] drawing 2 — a spray — a method — depending — an adhesive layer — means forming — it is — a band 
conveyor — t — three — conveying — having — a product — W — a wall — a spiral — a projection — t — four — ' — 
protruding — having had — a network — make — a rotating drum — t — four — supplying — having — a product — 
W — ****-- a network — make — a rotating drum — t — four — inside — an inlet port — the neighborhood — 
arranging — having had — a spray — equipment — t — five — a discharge nozzle — t — five — 1 — from — spraying 
— having had — liquefied — the matter — liquefied — the matter — adhering — having . The product W which 
adhered to the liquefied matter is transported up along with spiral projection t4 f of a rotating drum t4, after the 
air which it seasons naturally or is sent out from a blower t6 dries, is taken out from a rotating drum t4, and is 
laid on a band conveyor t7. Then, it is conveyed by the fiber strengthening fine-particles coat formation 
equipment mentioned later. Of course, the product W with which the adhesive layer taken out from the rotating 
drum t4 was formed can also be soon supplied to the fiber strengthening fine-particles coat formation equipment 
arranged in the outlet of a rotating drum t4, without arranging a band conveyor t7. Moreover, when using a 
large-sized immersion tub for a large-sized product as a means to form an adhesive layer, there are means, such 
as spraying of the liquefied matter by the spray gun. Of course, an adhesive layer will be formed in some 
products when giving a fiber strengthening fine-particles coat to some products. 

[0050] By the way, the front face of Product W is partially covered with the liquefied matter to which the front 
face of the product W taken out from the liquefied matter tub t2 which was mentioned above adhered, it forms 
the so-called liquid reservoir, and has become one cause by which the thickness of an adhesive layer becomes 
uneven. The thickness of the fiber strengthening fine-particles coat formed in the front face of Product W as the 
thickness of such an adhesive layer is uneven serves as an ununiformity. Below, the means which makes 
thickness of an adhesive layer uniform is explained. 

[0051] A product and the liquefied matter which is mentioned later and which ******** f orms an adhesive 
layer in both media are made to adhere in this example of an adhesive layer formation process. Subsequently It 
is in the condition in which it adhered to the liquefied matter as well as the product which adhered to the 
liquefied matter and which ********(ed) and mixed the medium, and the liquefied matter is dried ******** 
(ing) with the product which adhered to the liquefied matter, and performing vibration or stirring processing to a 
medium, and an adhesive layer is formed in a product. 

[0052] In the condition which ********( e d) and mixed the medium of having adhered to the liquefied matter as 
well as the product which adhered to the liquefied matter which forms an adhesive layer Since it********, and 
a medium collides with a product and hits a product by [ which ******** and performs vibration or stirring 
processing to a medium ] having adhered to the liquefied matter as well as the product which adhered to the 
liquefied matter While the liquid reservoir of the liquefied matter made on the surface of the product etc. is 
removed, or it is in a desiccation process, the adhesive layer after desiccation ******** and it is struck by the 
medium, and the unevenness of the thickness of an adhesive layer is canceled, therefore a uniform adhesive 
layer can be formed. 

[0053] The reason for having ********(ed) and having made the liquefied matter adhere also to a medium in 
this process If the product which does not adhere to the liquefied matter, which ******** and which adhered to 
a medium and the liquefied matter is mixed and vibration or stirring processing is performed It is because the 
adhesive layer by which it ********[ which does not adhere to the liquefied matter adhering to a product to the 
liquefied matter ], is moved to a medium, and is formed in a product becomes thin or the problem of an 
adhesive layer exfoliating from the front face of a product is caused, it ******** by the ability using the same 
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thing as the coat formation medium which it ********(ed) and was mentioned above about the medium, and 
can choose suitably about the quality of the material of a medium, magnitude, and weight in consideration of 
the class of liquefied matter, such as the quality of the material of a product, and magnitude, etc. Of course, how 
many kinds of those media can also be mixed and used like the case of a coat formation medium. 
[0054] Next, more concrete adhesive layer means forming is explained using drawing 3 which is process 
drawing of the adhesive layer means forming mentioned above. 

[0055] In drawing 3 , t8 is a gutter-shaped or tubed transport device which ******** an( j jj as f eec j hopper t8 ! of 
Medium m, and rocking equipment t9 is attached in the transport device t8, and by giving vibration to a 
transport device t8 with rocking equipment t9, it is constituted so that it may ******** and Medium m may be 
conveyed. tlO is the product feeder arranged in the middle of the transport device t8, and the product feeder tlO 
is arranged so that Product W can be thrown into product input port tl0 f of a transport device t8, and it can 
consist of a band conveyor or a well-known product feeder. In addition, conveyance means, such as a band 
conveyor, can also constitute a transport device t8. 

[0056] til is an atomiser for spraying the liquefied matter which is conveyed by the transport device t8 and 
which ******** and forms an adhesive layer in Medium m and Product W. Discharge nozzle tl 1' of an 
atomiser tl 1 A transport device 1 ******** and it is arranged near exhaust port t8" of Medium m and Product 
W, and it is constituted so that it may jump out of exhaust port t8", it may ******** by vibration of a transport 
device t8 and the liquefied matter may be uniformly sprayed on Medium m and Product W. It can replace with 
spraying of the above-mentioned liquefied matter, and the moderate flow of the liquefied matter can be made, 
and it can also constitute so that this flow may be ******* *(ed) with Product W and it may hit against Medium 
m. 

[0057] tl2 is a rotation transport device in which spiral projection tl2 M was arranged by the wall of cylinder 
object tl2' made from a network which has eye **** of Product W and the magnitude which ******** and 
does not let Medium m pass and which rotates by the suitable driving means which is not illustrated, and the 
rotation transport device tl2 is arranged so that the axis of cylinder object tl2' may incline upward. tl3 is 
ventilation equipment arranged near the exterior of the rotation transport device tl2, and in order that it may dry 
the liquefied matter which is conveyed by the rotation transport device tl2 and to which it ********( ec }) and 
Medium m and Product W adhered, it is for ********(j n g) a nd spraying a room temperature wind or warm air 
on Medium m and Product W. When the rotation transport device tl2 has sufficient die length to season 
naturally the liquefied matter to which it ********( e d) and Medium m and Product W adhered, such ventilation 
equipment tl3 can also be omitted. In addition, exhaust port t8" of the transport device t8 mentioned above and 
discharge nozzle tl V of an atomiser 4 are arranged in the interior of an entry cylinder object tl2made from 
network' of the rotation transport device tl2 side. 

[0058] While being collected suitably and carrying out a reuse, the evaporating solvents and liquefied matter are 
also collected, and repeat use of excessive liquefied matter other than the liquefied matter which ********( e d) 
and adhered to Medium m and Product W, for example, the liquefied matter which falls from cylinder object 
tl2made from network' of the rotation transport device 1 12 as a drop, is recycled and carried out. 
[0059] It is product receptacle equipment with which tl4 holds the product W with which the adhesive layer 
taken out from the rotation transport device tl2 was formed and which has eye **** it does not let Product W 
pass although it lets Medium m pass by ********(ing), and in order to ******** with Product W and to make 
sieving of Medium m easy, it is constituted so that it may vibrate with suitable rocking equipment tl5.tl6isa 
housing for [ which ******** and holds Medium m ] having been eliminated by product receptacle equipment 
tl4 arranged under the product receptacle equipment tl4. In addition, it******** and Medium m has the 
desirable thing which was brought together in the housing tl6 and which constitute so that it may be again 
returned to feed hopper t8' of a transport device t8 through a washing process etc. tl7 is fiber strengthening 
fine-particles coat formation equipment which has the container C arranged on the excitation equipment V 
mentioned above, and is arranged in a location where the product W with which the adhesive layer taken out 
from product receptacle equipment tl4 was formed falls in Container C. 

[0060] Actuation of the adhesive layer formation equipment constituted as mentioned above is explained. It 
******** by having been supplied from feed hopper t8' of a transport device t8. Medium m Sequential 
conveyance is carried out by vibration of rocking equipment t9, and Product W is thrown into product input port 
tlO' from the product feeder tlO arranged in the middle of the transport device t8. Suitably, a transport device t8 
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is supplied, it ******** on a transport device t8, Product W is mixed with Medium m, and it is conveyed in the 
direction of exhaust port t8" of a transport device t8. It ******** by having been taken out from exhaust port 
t8 M of a transport device t8, and the liquefied matter is sprayed on Medium m and Product W by the atomiser 
til, it ******** and Medium m and Product W adhere to the liquefied matter uniformly. 
[0061] It ******** ? Medium m and Product W are sent to the rotation transport device tl2, and the liquefied 
matter to which it adhered to the liquefied matter and to which it ********( e( j) and Medium m and Product W 
adhered by rotation of the rotation transport device tl2 while it ********( e d) and Medium m and Product W 
were stirred is dried. Since the product W to which the liquefied matter adhered by ********(i n g) and stirring 
Medium m and Product W in this process ******** and it is struck by Medium m Since the liquefied matter 
under desiccation or the adhesive layer after desiccation is also ********( e d) and it is uniformly struck by 
Medium m while the liquid reservoir of the liquefied matter on the front face of Product W etc. is removed The 
liquefied matter or a part with an uneven adhesive layer is removed, and the product W which has the smooth 
adhesive layer which has uniform thickness is obtained. 

[0062] The product W with which the adhesive layer which has uniform thickness was formed it******** and 
is taken out from the rotation transport device tl2 by Medium m and **. Subsequently It shifts on the product 
receptacle equipment tl4 made from the network which ******** with Product W and sifts out Medium m and 
which is vibrating, it ********, and Medium m passes eye **** of product receptacle equipment tl4, and is 
held in the housing tl6 arranged caudad, after that, it ******** by having formed the adhesive layer, and 
Medium m is sent and reused by the removal process of an adhesive layer. On the other hand, it******** with 
product receptacle equipment tl4, and Medium m is eliminated, the product W with which the adhesive layer 
which remained was formed is fed into the container C with which mixtures, such as fine particles which the 
fibrous material arranged on excitation equipment V contained, and a coat formation medium, are held, and a 
fiber strengthening fine-particles coat formation process is started. 

[0063] Drawing 4 is process drawing showing another example of adhesive layer formation equipment, in this 
example, it lays the network cage tl 8 which has eye **** which it ******** and does not let Medium m and 
Product W pass on the conveyance bands tl9, such as a band conveyor, it is ********( e d) in the network cage 
tl8, is ********(ed) by the medium feeder t20, and throws in Medium m, and throws in Product W by the 
product feeder t21 . It is immersed in the liquefied matter tub t22, the network cage tl 8 with which it ******** 
(ed) and Medium m and Product W were thrown in is ********( e( j) 5 and the liquefied matter is made to adhere 
to Medium m and Product W. 

[0064] Subsequently, while oscillating measures are taken with the conveyance band tl9 which is vibrating 
with the rocking equipment t23 which adhered to the liquefied matter held in the network cage tl8 which came 
out of the liquefied matter tub t22, and with which it ********( e d) and Medium m and Product W were 
arranged by the lower part of the conveyance band tl9, the liquefied matter is dried by air drying or ventilation 
equipment t24. And it********, then, the product W in which the uniform adhesive layer held in the network 
cage tl 8 was formed by automatic machines, such as a robot which is not illustrated, — Medium m It shifts on 
the product receptacle equipment tl4 made from the network mentioned above from the network cage tl 8. The 
product W with which it ********(ed), and Medium m passed eye **** of product receptacle equipment tl4, 
and was held in the housing tl6 arranged caudad, and the adhesive layer was formed It is supplied to the 
container C with which mixtures, such as fine particles which the fibrous material arranged on excitation 
equipment V contained, and a coat formation medium, are held, and a fiber strengthening fine-particles coat 
formation process is started, the example shown in drawing 3 — the same — the liquefied matter and a solvent — 
or j t ********^ re p ea t use of the medium m is recycled and carried out. 

[0065] An adhesive layer can also be formed in Product W by batch processing, without being limited to the 
above-mentioned example constituted as adhesive layer formation equipment so that an adhesive layer might be 
formed in Product W by consecutive processing, moreover, the reticulated conveyor top which is vibrating with 
suitable rocking equipment — soon — Product W and the product W which ********( e( j) j laid Medium m, is in 
the middle of migration and was laid in the reticulated conveyor — and — while ********(i n g) and spraying the 
liquefied matter on Medium m ~ vibration of a conveyor — Product W — and the liquefied matter can also be 
dried with ventilation equipment, ********(i n g) and vibrating Medium m. Then, although it ******** and lets 
Medium m pass And ******** and Medium m is moved, the product W with which the adhesive layer was 
formed in the conveyor which has eye **** of the magnitude which does not let Product W pass ~ It can 
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******** and Medium m can be eliminated, and it can also constitute so that the product W with which the 
adhesive layer which remained on the conveyor was formed may be fed into the container C with which 
mixtures, such as fine particles which the fibrous material arranged on excitation equipment V contained, and a 
coat formation medium, are held. In addition, vibration or stirring processing can be performed to the product 
W with which it ********(ed) to it and Medium m and the liquefied matter adhered to it after having ******** 
(ed) with Product W, having put in Medium m, being immersed in the liquefied matter tub t2 and taking out the 
network palanquin tl from the liquefied matter tub t2 to the network palanquin tl shown in drawin g 1 after that, 
and it can also constitute so that the adhesive layer of uniform thickness may be formed in Product W. 
[0066] Next, the excitation equipment which vibrates mixtures, such as a product with which the adhesive layer 
was given, fine particles which fibrous material contained, and a coat formation medium, is explained. 
[0067] The excitation equipment used in a fiber strengthening fine-particles coat formation process In the 
container C arranged on excitation equipment V as shown in drawing 5 as an example mixtures, such as fine 
particles which the product W with which the adhesive layer was formed in the front face, and fibrous material 
contained, and a coat formation medium, — T is put in, vibration is given to Container C with excitation 
equipment V, and a fiber strengthening fine-particles coat is formed in the front face of Product W. The pillar- 
shaped section c3 which arrives at the opening cl neighborhood protrudes by being formed in the upper part 
bowl-like [ which has opening cl ], and bulging the center section of the pars basilaris ossis occipitalis c2 of 
Container C up as Container C is formed by hard material, such as hard synthetic resin or a metal, and it is 
shown in drawing 5 as an example. 

[0068] In drawing 5 , F is the machine stool of excitation equipment V, the diaphragm v3 is arranged through 
coil springs vl and v2 in the machine stool F, and the pillar- shaped section c3 of Container C is attached in the 
upper limit section of the vertical axes v4 which protruded on the diaphragm v3. Moreover, the motor v5 is 
attached in the inferior surface of tongue of a diaphragm v3, and a weight v7 carries out eccentricity and is 
attached in the output shaft v6 of a motor v5. Therefore, since the weight v7 which carried out eccentricity by 
rotating a motor v5 rotates, excitation of the container C will be carried out through the vertical axes v4 attached 
on the diaphragm v3. 

[0069] In the above-mentioned fiber strengthening fine-particles coat formation process The fibrous material 
and fine particles to which the product with which the adhesive layer was formed in the front face adhered 
through the coat formation medium directly a coat formation medium strikes — having — an adhesive layer — a 
pressure welding — or, while being pressed fit and adhering firmly The adhesive layer covered by fibrous 
material and fine particles by being struck by the coat formation medium is extruded by the front face of fibrous 
material and fine particles. Furthermore, on the extruded adhesive layer, the fibrous material and fine particles 
adhering to a coat formation medium shift to the adhesive layer of a product, when a coat formation medium 
collides with a product, and adhesion of the fibrous material to a product and fine particles advances. And a 
substantial fibrous material and the substantial adhesion process of fine particles, i.e., fiber strengthening fine- 
particles coat formation, will be completed in the place where an adhesive layer will not be extruded by the 
front face of fibrous material and fine particles even if a product is struck by the coat formation medium. 
[0070] The excitation equipment V which has a helicol traveling wave tube way is shown in drawing 6 as 
excitation equipment V. v8 is the pedestal of excitation equipment V, and v9 is the outer case of an owner 
bottom, and the pedestal v8 and the outer case v9 are connected by the coil spring vlO of a suitable number, vl 1 
is the excitation motor attached in inferior- surface-of- tongue v9' of the pars basilaris ossis occipitalis of an outer 
case v9, and the excitation object vl2 is attached in the output shaft of the excitation motor vl 1 . vl3 is a helicol 
traveling wave tube way body, from helicol traveling wave tube way vl3 f of the topmost part of the helicol 
traveling wave tube way body vl3, it is formed successively in the exhaust pipe way vl4 which extends in the 
shape of [ upward ] an abbreviation straight line, and outlet vl4* of the exhaust pipe way vl4 forms exhaust 
ports, such as the product W with which the fiber strengthening fine-particles coat was formed, a coat formation 
medium, fibrous material, and fine particles. Although a coat formation medium, fibrous material, fine particles, 
etc. can be passed under outlet vl4 ? , the reticulated band conveyor vl 5 which sorts out the product W with 
which the fiber strengthening fine-particles coat was formed from the coat formation medium which has eye 
**** of the magnitude which is extent which cannot pass the product W with which the fiber strengthening 
fine-particles coat was formed, fibrous material, fine particles, etc. is arranged. vl6 is a supply line which 
extends in the upper part from helicol traveling wave tube way v!3" of the bottom of the helicol traveling wave 
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tube way body vl3, and upper limit opening vl6' of a supply line vl6 forms input port, such as fibrous material 
or fine particles, v — 17 — a supply line — v — 16 — on the way — alike — forming successively — having had — 
recovery — a duct — it is — recovery -- a duct — v — 17 — an edge — opening — v — 17 — 1 — having mentioned 
above — an exhaust pipe — a way — v — 14 — an outlet — v — 14 -- 1 -- reticulated — a band conveyor — v — 15 — 
confronting each other — arranging — having — ****.vl8is the product supply line formed successively in the 
middle of the supply line vl6, and opening of the edge of the product supply line vl 8 forms input port vl 8' of 
Product W. 

[0071] Helicol traveling wave tube way body vl3 grade which was mentioned above is filled up with the fine 
particles which a coat formation medium and fibrous material contained, and helicol traveling wave tube way 
body vl3 grade drives the excitation motor vl 1 mentioned above, and is vibrating by rotating the excitation 
object vl2 attached in the output shaft of the excitation motor vl 1 . 

[0072] It fills up with the fine particles which such a coat formation medium and a fibrous material contained, 
and the product W with which the adhesive layer was formed in the front face is thrown into the helicol 
traveling wave tube way body vl 3 grade in a vibrational state from input port vl 8 f of the product W of the 
product supply line vl8. The thrown-in product W descends through a supply line vl6, reaches helicol traveling 
wave tube way vl3" of the bottom of the helicol traveling wave tube way body vl3, and goes up after that in 
accordance with the helicol traveling wave tube way body vl3. Then, although Product W is discharged on the 
reticulated band conveyor vl5 from outlet vl4' of the exhaust pipe way vl4 with the fine particles which a coat 
formation medium and fibrous material contained, while being transported along with helicol traveling wave 
tube way body vl3 grade, a fiber strengthening fine-particles coat is formed in the product W with which the 
adhesive layer was formed in the front face based on a fiber strengthening fine-particles coat formation 
principle which was mentioned above. 

[0073] Although the product W with which the fiber strengthening fine-particles coat was formed, a coat 
formation medium, fibrous material, fine particles, etc. are taken out from outlet vl4 f of the exhaust pipe way 
vl4 The product W with which the fiber strengthening fine-particles coat which cannot pass eye **** of the 
reticulated band conveyor vl5 was formed It is classified from a coat formation medium, fibrous material, fine 
particles, etc. by the reticulated band conveyor vl5, is laid on the reticulated band conveyor vl5, and, 
subsequently to consecutiveness down stream processing, is conveyed on the reticulated band conveyor vl5. 
Moreover, a coat formation medium, fibrous material, fine particles, etc. which passed eye **** of the 
reticulated band conveyor vl5 go into opening vl7 f of the edge of the recovery duct vl7, and are returned to the 
helicol traveling wave tube way body vl3. 

[0074] During continuous running which performs the fiber strengthening fine-particles coat formation process 
to Product W continuously The fibrous material and fine particles which exist in the helicol traveling wave tube 
way body vl3 grade of excitation equipment V Since Product W adheres as a fiber strengthening fine-particles 
coat and it is consumed, fibrous material and fine particles are continuously supplied from upper limit opening 
vl6 f of a supply line vl6 with constant speed so that the fibrous material and fine particles which exist in helicol 
traveling wave tube way body vl3 grade may always serve as abbreviation regularity. Thus, when performing 
fiber strengthening fine-particles coat formation for Product W continuously, the thickness and quality of a fiber 
strengthening fine-particles coat can be kept constant. 

[0075] The excitation equipment V which has a stirring plate is shown in drawing 7 as excitation equipment V. 
vl9 is the container laid in the pedestal v20 of excitation equipment V, and the impeller v22 which rotates by 
the motor v21 is arranged in the container vl9. Therefore, based on a fiber strengthening fine-particles coat 
formation principle which was mentioned above, a fiber strengthening fine-particles coat will be formed in a 
container vl9 by supplying the product W with which the adhesive layer was formed, a coat formation medium, 
fibrous material, fine particles, etc., driving a motor v21 after that and rotating an impeller v22. 
[0076] It can replace with the container C shown in the large-sized product at drawing 5 as excitation equipment 
for carrying out fiber strengthening fine-particles coat formation, and it is desirable to use the large-sized 
container of a core box, and the product with which the adhesive layer was formed can be made to be able to 
project directly the coat formation medium which adhered to fibrous material and fine particles with shot- 
blasting equipment etc., and a fiber strengthening fine-particles coat can also be formed. Furthermore, 
beforehand, fibrous material and fine particles are made to adhere, the product with which the adhesive layer 
was formed can be made to be able to project the coat formation medium which adhered to fibrous material and 
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fine particles with shot-blasting equipment etc., and, subsequently a fiber strengthening fine-particles coat can 
also be formed in it. In addition, the excitation equipment mentioned above can be used in hole removal down 
stream processing also as equipment which excites the product with which the particle and the fiber 
strengthening coat were formed. 

[0077] Next, the heat treating furnace used in a fine-particles coalesce treatment process, the last heat treatment 
process, etc. is explained. Although the product with which the usual heat treating furnace of a core box was 
used as a heat treating furnace, and the fiber strengthening coat was formed in the so-called batch type can also 
be heat-treated An example of a thermal treatment equipment H is shown in drawing 8 . A thermal treatment 
equipment H By using the heat treating furnace h2 with which the heater hi at which the inlet port and the 
outlet were arranged in both sides was built in, and arranging the band conveyor h3 which conveys the product 
with which the fiber strengthening coat was formed in the heat treating furnace h2 as shown in drawing 8 It is 
constituted so that it can heat-treat continuously. In addition, hi' is a power source in which the temperature 
control of a heater hi is possible. As a heater hi, the heating method of an infrared emission type can also be 
used besides the usual resistance heating type. In the case of the latter, only one side of for example, the product 
W can be heat-treated first, next **** repetition ****** can be heat-treated for Product W in it. Thus, it can 
prevent that the marks of the supporter material which is supporting Product W during heating are attached to 
Product W with the gravity of Product W. 

[0078] Next, some combination of (a) adhesive layer formation process which is an indispensable process of 
this invention mentioned above, (b) fiber strengthening fine-particles coat formation process, (c) fine-particles 
coalesce down stream processing and the (c) last heat treatment process adopted alternatively suitably if needed, 
and (d) hole removal down stream processing is explained. 

[0079] (1) The first combination consists of (a) adhesive layer formation process, (b) fiber strengthening fine- 
particles coat formation process, and (c) fine-particles coalesce down stream processing which were mentioned 
above and which are an indispensable process. That is, after forming an adhesive layer on the surface of a 
product with an adhesive layer formation process, the product with which the adhesive layer was formed is 
supplied to the excitation equipment containing the fine particles which fibrous material contained, a coat 
formation medium, etc., and a fiber strengthening fine-particles coat is formed in a product. Then, fine-particles 
coalesce down stream processing is given to the product with which the fiber strengthening fine-particles coat 
was formed, and the product which has the fiber strengthening coat by which fine particles coalesced and 
fibrous material was distributed is obtained. Since there is little down stream processing, the fiber strengthening 
coat formation approach which consists of such a process is used for formation of the fiber strengthening coat of 
low cost with easy degraining prevention of a magnet etc. 

[0080] (2) the following combination — (a) adhesive layer formation process +(b) fiber strengthening fine- 
particles coat formation process + (c) — it is the combination of the fine-particles coalesce down-stream- 
processing +(d) hole removal down-stream-processing +(e) last heat treatment process. That is, after forming an 
adhesive layer on the surface of a product with an adhesive layer formation process, the product with which the 
adhesive layer was formed is supplied to the excitation equipment containing the fine particles which fibrous 
material contained, a coat formation medium, etc., a fiber strengthening fine-particles coat is formed in a 
product, after that, fine-particles coalesce down stream processing is given, and a fiber strengthening coat is 
formed. Heat the product with which the fiber strengthening coat was formed, make fine particles coalesce, 
subsequently the same particle as the coat formation medium which is vibrating with excitation equipment is 
made to collide with a fiber strengthening coat including many above-mentioned holes (pore), striking power is 
given to a fiber strengthening coat, it condensation-izes from that of fibrous material and fine particles, and a 
fiber strengthening coat with few holes (pore) which carried out densification more forms according to the 
mechanical force. Then, the last heat treatment process is given to the product with which the fiber 
strengthening coat was formed, promotion and matter diffusion of thermal welding are caused and fixed, fibrous 
material combines the condition of having been compressed mechanically, strongly in the film that there are 
more few holes (pore), and a firm fiber strengthening coat is formed. Thus, the comparatively thin high-density 
and firm fiber strengthening coat which was rich in corrosion resistance can be formed by adding hole removal 
down stream processing and the last heat treatment process to the indispensable process mentioned above. 
Moreover, higher gloss is acquired, when defects, such as an electric short circuit, can be prevented as an 
electric insulation coat and it uses as an ornament coat. Moreover, by adding such a process, the coat of 
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combination with many fibrous-material components can be formed in high density, and formation of the 
impossible high intensity coat is attained by the old approach. 

[0081] (3) the following combination — (a) adhesive layer formation process +(b) fiber strengthening — fine- 
particles coat formation process +(c) fine-particles coalesce down-stream-processing +(b) fiber strengthening — 
it is the combination of the fine-particles coat formation process +(c) fine-particles coalesce down-stream- 
processing +(e) last heat treatment process. In this combination, after forming an adhesive layer on the surface 
of a product with an adhesive layer formation process, the product with which the adhesive layer was formed is 
supplied to the excitation equipment containing the fine particles which fibrous material contained, a coat 
formation medium, etc., a fiber strengthening fine-particles coat is formed in a product, after that, fine-particles 
coalesce processing is performed and a fiber strengthening coat is formed, next, the fiber strengthening fine- 
particles coat formation process which forms a fiber strengthening fine-particles coat again on the surface of a 
product by performing vibration or stirring processing to the mixture which consists of the product with which 
the fiber strengthening coat was formed, fine particles which fibrous material contained, a coat formation 
medium, etc. — 1 time — or while carrying out multiple-times operation, after that, fine-particles coalesce 
processing is performed again and a fiber strengthening coat is formed. And the last heat treatment process 
mentioned above is carried out at the end. 

[0082] Thus, the defect of the hole (pore) generated in the fine-particles coat of the 1st layer can form the fiber 
strengthening coat thick moreover with very few defects which was rich in corrosion resistance according to the 
effectiveness of being removed by the fiber strengthening fine-particles coat of a two-layer eye by performing 
two fiber strengthening fine-particles coat formation processings or more. Moreover, compared with the 
monolayer coat mentioned above, the coat of much more high quality is formed as an electric insulation coat, an 
ornament coat, or a coat of other various purposes. In addition, the thick fiber strengthening coat in which the 
fiber strengthening fine-particles coat and the fine-particles coat which does not contain fibrous material carried 
out the laminating can be formed by combining suitably the fiber strengthening fine-particles coat formation 
processing using the fine particles which fibrous material contained, and the fine-particles coat formation 
processing using the fine particles which do not contain fibrous material if needed. 

[0083] (4) the following combination — a (a) adhesive layer formation process +(b) fiber strengthening fine- 
particles coat formation process — +(c) fine-particles coalesce down- stream-processing +(b) fiber strengthening 
fine-particles coat formation process + (c) — it is the combination of the fine-particles coalesce down-stream- 
processing +(d) hole removal down-stream-processing +(e) last heat treatment process. This combination makes 
fine particles coalesce after 2 times or more of the fiber strengthening fine-particles coat formation processes of 
(3) mentioned above, and fine-particles coalesce down stream processing, and gives hole removal down stream 
processing after that. A particle is made to collide with a fiber strengthening coat, striking power is given to a 
fiber strengthening coat, from that of fibrous material and fine particles, it condensation-izes, densification is 
carried out more, and fewer fiber strengthening coats of a hole (pore) are formed. Furthermore, after that, the 
last heat treatment is performed to the product with which the fiber strengthening coat was formed, and the 
product which has the fiber strengthening coat to which holes (pore) decreased in number extremely is obtained. 
By the fiber strengthening coat formation approach by such combination, the fiber strengthening coat of thick 
high intensity which was rich in corrosion resistance can be formed further. Moreover, fiber strengthening coat 
formation of the highest quality can be performed only as a corrosion-resistant coating as an electric insulation 
coat, an ornament coat, or a coat of the other various purposes. 

[0084] Although the four above-mentioned combination is shown as an example of this invention, various 
combination can be adopted according to the application of the product with which a fiber strengthening coat is 
formed, a service condition, etc., without being limited to such combination in any way. 

[0085] next — as an example ~ the (a) adhesive layer — formation process +(b) fiber strengthening fine-particles 
coat formation process +(d) fine-particles coalesce — the fiber strengthening coat formation equipment with 
which the down-stream-processing +(b) fiber strengthening fine-particles coat formation process +(c) last heat 
treatment process was connected is explained using drawing 9 . In addition, since the formation process of an 
adhesive layer is the same as the equipment explained using drawing 3 R> 3, explanation is omitted. 
[0086] It replaces with the excitation equipment V which vibrates the container C shown in drawing 5 in 
drawing 9 . The product W in which the excitation equipment VI which has the helicol traveling wave tube way 
shown in drawing 6 is used, and the fiber strengthening fine-particles coat was formed by excitation equipment 
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VI After discharging from excitation equipment VI, it is classified from fibrous material, fine particles, and a 
coat formation medium by the reticulated band conveyor v23, and it is conveyed by the thermal treatment 
equipment Hi for making fine particles coalesce. A part or all of fine particles that constitutes a fiber 
strengthening fine-particles coat is fused or softened, and fine particles are made to coalesce in a thermal 
treatment equipment Hi. In addition, in drawing 9 , the reticulated band conveyor v23 is making the band 
conveyor of a thermal treatment equipment Hi serve a double purpose. The product W with which the fiber 
strengthening fine-particles coat laid on the reticulated band conveyor v23 was formed is fed into excitation 
equipment VI and the excitation equipment V2 which has the same helicol traveling wave tube way through the 
connection conveyor v24, and fiber strengthening fine-particles coat formation processing is performed again. 
In addition, h4' is the power source of a heater h4. 

[0087] Then, again, fiber strengthening fine-particles coat formation processing is classified from fibrous 
material, fine particles, and a coat formation medium by excitation equipment V2 on the reticulated band 
conveyor v25, and the ****** product W is conveyed by the last thermal treatment equipment Hf with it. In 
addition, the reticulated band conveyor v25 is making the band conveyor of the last thermal treatment 
equipment Hf serve a double purpose like the above-mentioned reticulated band conveyor v23. In addition, h5' 
is the power source of a heater h5. And a final product W is contained by the suitable housing B. 
[0088] Fibrous material and fine particles are made to adhere to the product with which the adhesive layer was 
formed through a coat formation medium in this invention, directly, as mentioned above. While hitting the 
fibrous material and fine particles adhering to the adhesive layer of the front face of a product by the coat 
formation medium, pressing fit or pressing fibrous material and fine particles to an adhesive layer and making 
fibrous material and fine particles adhere to an adhesive layer more firmly The matter which constitutes the 
adhesive layer under fibrous material and fine particles by hitting the fibrous material and fine particles 
adhering to an adhesive layer is extruded on the front face of fibrous material and fine particles. Furthermore, 
since it was made to make fibrous material and fine particles adhere to the matter which constitutes the extruded 
adhesive layer Since the fibrous material to which fibrous material and fine particles could be made to adhere to 
high density on the surface of a product, and it moreover adhered on the surface of the product is struck by the 
coat formation medium, the mechanical strength of the coat which orientation was carried out in the direction 
parallel to a coat side, therefore was formed improves. 

[0089] Since fine particles can be made to contain more fibrous material like the conventional spray painting 
approach, without restricting the content of fibrous material in any way, fibrous material occupied in the formed 
fiber strengthening coat can be made [ many ], therefore the mechanical strength of a fiber strengthening coat 
can be increased. 
[0090] 

[Example 1] 1 10 glass plates with a magnitude of 50x28x1 mm were prepared, and it considered as the sample. 
As shown in Table 1, coat formation processing was not performed to Sample A at all, the fine-particles coat by 
which fibrous material is not contained in Sample B by the approach explained below was given to it, and the 
fiber strengthening coat was given to sample C-G. Furthermore, spray painting was performed to sample H-L, 
and it considered as the example of a comparison at it. 

[0091] 1 . 1.5kg of balls made from the ceramics with an average diameter of 1.5mm was put into the container 
of a cylindrical shape with a volume [ of 2.81. ], and a depth of 150mm. 

2. Next, the powder which the powder or whisker shown in Table 2 contained, respectively was fed into 30g 
container, adding vibration frequency 1800-3600c.p.m and vibration with an amplitude of 1 -5mm to a 
container. 

3. Next, after being immersed in the methyl-ethyl-ketone solution which melted 10% (95% of resin, 5% of 
curing agents) of epoxy resins and taking out ten sheets each of sample B-G, it was made to dry, and the 
adhesive layer which consists of non-hardening resin was formed in the sample front face. 

4. It supplied in the container under vibration of the above containing the powder with which the powder or 
whisker shown in Table 1 contained ten sheets each of sample B-G in which the adhesive layer was formed, and 
vibration was added for 8 minutes and the coat shown in Table 1 was formed in the sample front face, 
respectively. 

5. Next, the sample was taken out and heat treatment was performed for 30 minutes by 160-degreeC. By this 
heat treatment, the epoxy resin in each powder melted, it hardened, and the continuous coat without a hole 
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(pore) was formed. 

6. The result of having measured the thickness of the coat formed in the front face of sample B-G by the above- 
mentioned approach is shown in Table 1 . 
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[0093] Spray painting was performed to sample H-L as an example of a comparison. Epoxy non-hardened 
[ thermosetting ] or phthalic-acid sheep hardening resin (all contain 5% of curing agents.), and a methyl ethyl 
ketone (MEK) were often stirred by the ratio of 20:80, respectively, the boric acid aluminum whisker was added 
further 10 to 30%, and it still more often mixed. When spray painting was performed, 10% has the nice amount 
of whiskers, and spray painting of all was completed. However, the spray nozzle was frequently got blocked 
with 20%, and paint was difficult. With the warm air dryer of 60-degreeC, it dried for 8 hours and the sample 
after spray painting was stiffened. 

[0094] (Impact strength-proof test method) From on each sample, the weight made from stainless steel (SUS)- 
316 of a cylindrical shape with a diameter [ of 12mm ] and a die length of 20mm was dropped, the height of the 
weight to drop was changed and the impact resistance value was measured. One side supported the sample 
which gave the coat by the susceptor of the triangle pole form which is two 5mm and whose die length are 
28mm. The distance between susceptors was kept so that it might be referred to as 40mm and 28mm one side 
and susceptor of a glass plate might become parallel, and so that the core of two susceptors and the core of a 
glass plate might be in agreement. Next, weight was placed on the above-mentioned center line, weight was 
dropped, changing height every 25mm from the lower one, and maximum of the height neither a crack nor a 
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check is accepted to be to a sample was made into the impact resistance value (mm). 

[0095] The sample A which does not form the coat has a bad impact resistance value compared with sample B- 
L in which the coat is formed. Compared with the sample B in which the coat which does not contain a whisker 
is formed, the impact resistance value of sample C-G which is the example of this invention is improving, it 
carries out proportionally [ abbreviation ] at the increment in the addition of a whisker, and the impact 
resistance value is improving. Although addition of 10% of whisker had effectiveness in amelioration of an 
impact resistance value also as for spray painting, at 20% or more, the spray painting itself was difficult, and 
although the sample which contains 30% by the phthalic-acid system spray has created several sheets barely, 
amelioration of an impact resistance value was not accepted at all. 
[0096] 

[Example 2] 100 rare earth (Nd-Fe-B system super-quenching powder mold) bond mold ring magnets with the 
outer diameter of 27mm, a bore [ of 24mm ], and a height of 3mm were prepared, and it considered as the 
sample. As shown in Table 2, coat formation processing was not performed to Sample A at all, the fine-particles 
coat by which fibrous material is not contained in Sample B by the approach explained below was given to it, 
and the fiber strengthening coat was given to sample C-E. Furthermore, spray painting was performed to sample 
F-J, and it considered as the example of a comparison at it. 

[0097] 1 . 1 .5kg of balls made from the ceramics with an average diameter of 2mm was put into the container of 
a cylindrical shape with a volume [ of 2.81. ], and a depth of 150mm. 

2. Next, the powder which the powder or whisker shown in Table 2 contained, respectively was fed into 30g 
container, adding vibration frequency 1800-3600c.p.m and vibration with an amplitude of l-5mm to a 
container. 

3. Next, after being immersed in the methyl-ethyl-ketone solution which melted 5% (97% of resin, 3% of curing 
agents) of epoxy resins and taking out ten each of sample B-E, it was made to dry, and the adhesive layer which 
consists of non-hardening resin was formed in the sample front face. 

4. It supplied in the container under vibration of the above containing the powder with which the powder or 
whisker shown in Table 2 contained ten each of sample B-E in which the adhesive layer was formed, and 
vibration was added for 5 minutes and the coat shown in Table 2 was formed in the sample front face, 
respectively. 

5. Next, the sample was taken out and heat treatment was performed for 20 minutes by 160-degreeC. By this 
heat treatment, the epoxy resin in each powder melted, it hardened, and the continuous coat without a hole 
(pore) was formed. 

6. The result of having measured the thickness of the coat formed in the front face of sample B-E by the above- 
mentioned approach is shown in Table 2. 

7. Next, three each of sample A-J were put into 5% salt spray testing instrument of 25-degreeC for 100 hours, 
and the existence of subsequent rusting was investigated, x mark was put on that by which rusting has checked 
delta mark to total, and corrosion resistance was evaluated to it what was not able to check rusting about total 
what rusting was regarded as by the part in the mark. The result is shown in Table 2. 

8. Finally the collapse strength test equipment which shows three each of sample A-J to drawing 10 investigated 
the magnitude of the breaking load. The average breaking load is shown in Table 2. 

[0098] (Collapse strength test equipment) collapse — a strength test — equipment — D — a part — a cross section 
— containing — a perspective view — it is — drawing 10 — setting — d — one — having mentioned above — as — 
bond - a mold — a ring — a magnet ~ W — ' — laying — a sake — a fixture — it is — d — two ~ an owner — a 
bottom — cylindrical — a pipe — it is — cylindrical — a pipe — d — two — a frame — d — three — a superior 
lamella — d — three — 1 — puncturing — having had — a bore — d — three — " — abbreviation — a perpendicular 
direction — sliding — possible — inserting — having —****. d4 is the container with which the steel ball d5 was 
contained. 

[0099] Between base d2 f of the fixture dl of collapse strength test equipment D, and the cylindrical pipe d2 of 
the state of the sky which has a configuration which was mentioned above When the steel ball d5 is gradually 
put in into the cylindrical pipe d2 and bond mold ring magnet W destroyed it from the container d4 with which 
bond mold ring magnet W ! which is a sample was placed, and the steel ball d5 was contained The weight of the 
steel ball d5 included in the cylindrical pipe d2 was measured, and it considered as the index of the magnitude 
of a breaking load. 
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[0100] 
[Table 2] 
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[0101] In Table 2, epoxy resin powder is thermosetting resin powder with a mean particle diameter of 3 
micrometers, mica powder is the mean particle diameter of 30 micrometers, and natural mica powder of an 
aspect ratio 20, and a boric acid aluminum whisker is a whisker with an average die length [ of 10-30 
micrometers ], and a pitch diameter of 0.5-1 micrometer, and is foil-like powder with a mean particle diameter 
of 1 7 micrometers further the end of aluminum foil powder. 

[0102] Spray painting was performed to sample F-J as an example of a comparison. Epoxy non-hardened 
[ thermosetting ] or phthalic-acid sheep hardening resin (all contain 5% of curing agents.), and a methyl ethyl 
ketone (MEK) were often stirred by the ratio of 20:80, respectively, the boric acid aluminum whisker was added 
further 10 to 30%, and it still more often mixed. Sample F and Sample H form a coat with the epoxy system 
coating and phthalic-acid system coating which do not contain a whisker, respectively. With the warm air dryer 
of 60-degreeC, it dried for 8 hours and the sample after spray painting was stiffened. Next, the average 
thickness of sample F-J and stain resistance are investigated like the case of A-E mentioned above, and the 
result is shown in Table 2. 

[0103] Although corrosion resistance and the average breaking load of the sample B in which the coat is formed 
of the fine particles which the whisker does not contain are improving compared with the sample A in which the 
coat is not formed, the average breaking load of sample C-E in which the fiber strengthening coat was formed is 
also improving sharply by this invention approach while corrosion resistance is excellent compared with 
Sample B. By the samples F and G which carried out epoxy system spray painting, although thickness was large 
compared with sample C-E of the example of this invention, only the average breaking load comparable as 
sample C-E of the example of small this invention of thickness was shown. Although the coat was able to be 
formed with the coating containing 30% of whisker in phthalic-acid system spray painting, the improvement 
effectiveness of the reinforcement by addition of a whisker was not accepted. Moreover, the thing with the 
small thickness of Sample J is because spray painting was very difficult by plugging of a spray nozzle. 
[0104] 

[Example 3] Sample C-F of an example 3 forms a fiber strengthening coat on the same conditions except [ all ] 
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having used the potassium titanate whisker as a whisker of sample C-F of an example 1 . It was expressed with 
chemical composition K20 and 8Ti02 as a potassium titanate whisker, and the whisker of 20 micrometers of 
mean fiber length and 0.5 micrometers of diameters of average fiber was used. The result of having performed 
the average thickness and the film degree of hardness (pencil hardness test) of each sample after forming a coat 
is shown in Table 3. It turns out with increase of the addition of a potassium titanate whisker that the degree of 
hardness of a coat is increasing so that clearly from Table 3. 
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[0106] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so effectiveness which is 
indicated below. 

[0107] Fibrous material and fine particles are made to adhere to the product with which the adhesive layer was 
formed through a coat formation medium directly. While hitting the fibrous material and fine particles adhering 
to the adhesive layer of the front face of a product by the coat formation medium, pressing fit or pressing 
fibrous material and fine particles to an adhesive layer and making fibrous material and fine particles adhere to 
an adhesive layer more firmly The matter which constitutes the adhesive layer under fibrous material and fine 
particles by hitting the fibrous material and fine particles adhering to an adhesive layer is extruded on the front 
face of fibrous material and fine particles. Furthermore, since it was made to make fibrous material and fine 
particles adhere to the matter which constitutes the extruded adhesive layer Since the fibrous material to which 
fibrous material and fine particles could be made to adhere to high density on the surface of a product, and it 
moreover adhered on the surface of the product is struck by the coat formation medium, the mechanical strength 
of the coat which orientation was carried out in the direction parallel to a coat side, therefore was formed 
improves. 

[0108] Since fine particles can be made to contain more fibrous material, without restricting the content of 
fibrous material in any way, fibrous material occupied in the formed fiber strengthening coat can be made 
[ many ], therefore the mechanical strength of a fiber strengthening coat can be increased. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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^b»a*n, &^T\ KAw£:tt*MtKflEmOi 30 

V^^tt^^T9^ibLTV^^^^KD f P^^'t^g t 1 4± 

*B£iiiBU T*-^ia«S^iR*ft« t 1 6 icifc^;* 
gttJSBt 1 4ia^fliStI*mW^^^ 

*f !Sfk»ff AUBBric xg as im s *t a o 40 

[0 0 6 3] H4 tt3tt»»»**«0»J«>JtlS««:*-r 
Xtf«awtii*ftv^lH*B«r#i-«»l^i:t l 8£, 

^/uh3^-*<o»at 1 1 9±^«®l, 

1 1 8 uttfttKBSB 1 2 0 k * * »«■ 

^Wm^AL, Sfc, M«It 2 lfcj;?> 
lp B pW^iSAt5 0 3te*JB*&U8t«cmXt/K n B pWdSSA 
**tfclH*»r t 1 8 Sr. ttttttfnt t 2 2^fS!U 

mmm n^m^^pw^ittii^ftf * 

[0 0 6 4] Kk^X\ mWVoWW t 2 2*»bffifc»J*»r: 50 
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fcasit 2 3(r«t «j*»sttrv^s*as« t hi: 

J:9«»«Btf*S*L**i:fcfc:, ttKttft^SlftttM 

Stbfc^oaK* h^cogK^tc J: *9 . 1 8 KIR 

« £ tt-C v > S *&- ft»*B £ ttfc«iBtW2it5«» 
Jl*9bjK*m^, tort l 8-^b±SSLfelH«<03Ha 
3:ttS6Bt l 4±fc#fT**u «S*B*&LttE*mW[«iB 
SttSSBt 1 4 0>»^@&iliau T#fcKfi£*bfciK 

wt i 6\c\&m£ti, */t, ibmm&j&igLisMtm& t 

wtt, J!raS»BvJi*cKB**u^lWttt*Ka s **Sn 

* c k» a ^ htit)Mb&#ftni$Aia^ $ 

[0 0 6 5] tt*B?gfiJc3SB£ LTi*. 3IlK&9lcJ:!9 
KpWi^fieMtei 5^«*Ufe±BB<oHJS« 

■ SrMt5r^t"C*6o BS/jijilSlia 

LJKflsmttii-r^, ®p H pW«il$^^^:^£co^e<lr 

U =^ir-±^ofc3te^g^^$ttfcSI|p 0 pW 
*\ ^«»Bv±^EB*nfe«lttt«Jt^$#sjxfc 

c^aA"*-s<t5J-«tfiK-r*ri:>b-e^So &*5, mi 

iitit««*mt2*»b»5iaLfcii, ^mmm 

§ <t o \cffij&-rz> z t i>xt So 
[0 0 6 6] tbmm&i&ztiitm&* ««m#»r 

*6*iaa6B^ov^TRWr5. 
[0 0 6 7] lI3WfflMI«I^Cfc^X«ffi £ 
HS^JPigSmfi:, — LTID 5 tc:^£ ttTV N 6 J: 9 



( 10 ) 
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17 

m&tomittt-cBi&ztix&v* —mt LTiH5tc^$ 

c 3*sjiK*ixrv^ 0 

[0 0 6 8] H5K:*5ivc, Ffi*nfi3SHv<7>«-&-e*> 

fittfiv 3dSB«S*tT*5>9, fii«v3±i:^Rjn 

TV^o IgftlRv 3COTffi^fi«=t — v 5dSBl 10 

*£*lT:fc9, — v 5<Dmfi%v 6ia*.MMv 7 

[0 0 6 9] ±«<o««3*'ffc;»*ftilt*riixafc*5v^r 
6 r £ ic X «9 , RMtt WAtm#T«foixfcttJ»JR # 

Tta:i:(:^5 0 30 
[0 0 7 0] El 6 {cte, ^DMi^M V £ IT, MU&WRfr 

v 8 £*M»v 9 fcfl, ii^^^n^yU^^y ^>/ v 1 0 
"Cii^^tlTl^o v 1 1 fl, v 9COJ^^i5(DTSv 

i ioia*ii:ia«(t:v i 2#»»iS*bT^a„ v 1 

«B<o*UE»Bv 13' ^fett, irfttottKJUttfcJBO 6 
5#ffl«*v 1 4*«R*ttXd3fJ, #tB«v 1 4W 40 

^ci-^o ffiP v l 4' ©T*ictl, AR»AK^ 8$#£ 

efforts (OW^BSr^i-S, ftHTBAKfr, 

v^ 0 vl6l±, NRttffK^ttv l 3 <D*T*BG>i«tt(Mff 
££v l 3" ^biirfcat^SWJte^K-Cfet), ttl&ffB 50 



18 



v i ewiSlPv 16' tt, RMttftfHt^tt&ttV 
©ftAPtr»«t5o vnit ffrKVKv l 6 

IPV17 1 te, ±5*Lfc#ttJ<ff&v 1 40ffiP v 1 
4' irlPMK^/u ha^^ir— v l 5 LTIBB$*l 
TV^o vl8(i, igfKv 1 6 <D&4^iII2£*'lfc 

tt&fttt*K-c*> D , »p°p«fgv i 8 0Wffi<amn 
f*. S^p°pWco^ap v l 8 ' ^rMLTV^o 
[0 0 7 1 ] ±S6LfcJ: 5 v l 3^M 

Jg*™*-v l lSrRHBU MM*-?-v l K7)ffi^ 

[oo72] z<dx o te&mj&j&mfcRT*mmfttow& 

1 3^, fip R pigf%v 1 8COSp a pWCO^AP 

vis' frh, »ffi*ctt#*ds»riJstbfcJHSW*:19:A 
t5 0 SAStt^JSiSpwtt, MfBv 1 6?:iTTft 
LT«fW*v 1 3 0tTi«f^v 13" 
if U ^©8, v 1 3CSotil-t5, 

•^tg, KiSpWfi, SNmVB&v l 4cotfjn v l 4' frb 

®^^*ii^^$ttfcSip n pw^ii N ixttve^v i 

[0 0 7 3] 8^3^b^SJK^^$tt5tSip R pW, ^ 

«Bg*jR*, RRRtt«Mratm*»«:, #ffl*Kv l 4 

v>T\ R^/whay^t-v l StciJ; ^SJRcftLSXS 
CK^5 0 ^/c, ^#t-</l-b^>-<^-v 1 5CO^ 
*R«riiaBUytABBg«lRff, RMRtt*Katm** 
tt, IbHK VIS v l 7 wiHfflJoBB P v l 7 ' (CA , «iS 

f»**v 1 3^jH£*L5o 

[0074] Mp p pW^^^^t:^^giffMxm^iS 

v 1 3^*C#ffi^SI«IS««lfr&tm*tt, «fpW^« 
ffB*#v 1 3*(^#ffii-5««ltt*K&t^»flC35Sffl-^ 
T% ttit&VBSv 1 6W±«WPv 1 6' ^biRftftiCft 

*&i"5 0 :o«t5i:LT, Sip°pW-co^^»^^ 
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[0075] 07 Kte, mmmmv t it, 

v 2 Ofc*«*ttfc*»'C*>0, MvH^II 
fi, ^-*~v 2 liCj; f9HIte*4x5«^«v 2 2^ 

f&tstitzm&w, &mmmi£, tm«*? 

^SAL, ^cd&, W-v2lfcBiUffifS8 
v 2 2«rElteS^:Sr ir^J; 9, ±54Lfc J: 5 ttlWdSS 

^5:^:^5o 10 
[0 0 7 6] ^^co^n 0 p(c^ii^b:^#:^^Mi-6/"c 

[0 0 7 7] ftid, S^fttellS&t/ftHiMl 

<fc5fc:, ^J^APSt^WP^ga^^n^t— * — h l 30 

^ir- h 3 zMm-tz ^t^x^o. mtn^nstUMt: 

Tf? ZL k&T*%Z> «t 5 tbTV^o 4*5, hi' 

-hi ^LTfi, a*©»aftU»*K)ffi*c, *^Mft»cft 

[0 0 7 8] ftfc, ±i6Ufc*3BW^f[OXa-C*>5 
(a) (b) 11MBM«I 

e, (c) e^^iig, &t>\ ^i^cTit 

»«Wld*fflS*t5 (c) SJHiMlS, (d) 

[0 0 7 9] (1) **[J<Djf£^-d:Ji, litLfc^I 
(a) ttflMXSi: (b) «ttt^b»^ 
K*«xaXtf (c) »#**MlS^b45t«)-C 50 
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*>5o SP^, tt#»»fi!6Xa*j:J:!9jHao*ffi^tt#» 

mmmtMto&m&jetit * bis, icn#miis 

[0 0 8 0] (2) (a) *S*H»^X 

a+ (b) ttliMfl:»i«:AM»Axa+ (c) 

(d) ^?Li^*^sxa+ (e) mmm&m 
xa^m^-frTfcSo ip*>, ^tiMii(a«p D p 

^tzmmmm^w^^xm^mm^im^m^m^ 

SfbLfcffiTL (#T) ^^4v^*J«»ft&K^««W4 
UJKfig-rSo |Kltttt4b&KdS«A£;h,fc 

<&&\.xim?mmmt&m&Bf&-rz> 0 

jixEu^^coxa^, ffiTL»*«!axa2fctr*j»- 

[0 0 8 1 ] (3) ft^ffl^tt, (a) tt»«Jg^X 

a+ (b) mmmm&8cmMj&jLm+ (c) 

(b) MK3St^»#AK«Axa+ (c) » 

**#»ii§+ (e) ftiwsfeixiwa^-cfc 

t5. ft^> «»3ft{b&K^«***tfc«iPp, tttftttM 
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[0082] roctptc, 2m&±<ommm\Mft&vt 

^Mts:^s-e#5c mm 
fc«^»{b«&fmK«i£&s £ IftKttM I^tU^ 

[0 0 8 3] (4) R^ja^tt, (a) KMKdcl 
S+ (b) (c) Bfr^rfr 20 

«L3®XS+ (b) «ffi*{L»ffJSK»JBRXS+ (c) » 
#^#MIS+ (d) ^7L^*MSX^+ (e) *» 

(3) W2liIK±^«H*»fb»ffft***XSfc»ff* 

It&fbfiWcmfcfc***, «»tt*Katm*<oJ:l9 
»*{bU <fc DaSflS^kUT^TL (#T) ©J:t)'>4^ 

[0 0 8 4] *^0Hffi9Ji:Lt, lE©4o(Offl^ 
^:t^<, ^^{k*^^$tu6Kp a pOffli^, 40 

[0 0 8 5] -0iJtLT, (a) tt*|«AH 

+ (b) «i^jk»Mi^fiKxg+ (d) nfc&fcfa 
ni+ (b) ii^»MiMxg+ ( c ) mm 

[0 0 8 6] |H9(C*3V>-Cf*, El 5 M^£jh/Cl^53S» 50 
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C&mWjZtZjmM^SVlZftZ-X, El6fC^£*lTV* 

/U f> =i v^<-t— v 2 3 J&SffiftkaSSItH i (Z^/U h = >"< 

8^^t- v 2 4 *DS3S«V 1 <b l^«(D«Jg 

^MIMM^l^^^o ft**, h4* fi % fc~* 
— h 4(DiIt'fc^ a 
[0 0 8 7] ^(Ot, fll«SS«V2^J;5, ttUi 

jR^/U h a is^— v 2 5 ^Sft^JRftlSSSBH f CD^yU 

h=i^t-lrffflUtV^ 0 ft**, h5' te, t-* 
[0 0 8 8] *^P^tci*5V>Tfi, ±5tUfcJ:5.^, 

[0 0 8 9] aSS^JSfeoJ: 

nfc^^bftK*lci(5ftS«M«tt»K«r#<i--5wi: 
^T*t, t^oT, t»«»ib&l«<o«t*W»ffi«:**:i-S 

[0 0 9 0] 

[HlfitW 1] 50X28X1 mm^^$^i?r 1 
lOftlfSU W*4:Lfc. Smc^LfcJ: K» 
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[0 0 9 1 ] 1 . ^92. 8 y y h/K 8S£ 1 5 Omm 

<DHfSfl2o$&S&f^ spJ&fiffil. 5 mmcoir^ ^ ^/ ^ ^ 

5kgAtlfc 0 
2 . #CM, 5§^fClSI»j$: 1 8 0 0-3 6 0 0 c. p. 
m, tg#Bl~5mmOS»«:»Dx.*d5P Js ^tl^iX, & 
2 \Z.7jk L * tt * *f * # - j&s^W § jh,fc»*& 3 

0 z®mz&ALtc 0 

3. ltp-G(O^10^, x^v/fflllO 

% (#18 9 5%, «ffc#i5%) *»3&»Lfc^^3i^/U 
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4. «iitJB* s »**^3t*t»B-G<Z>#l OtfcSr, Hi 

5. 9 a U 16 0° 

[0 0 9 2] 



fl*& 




(jam) 


(mm) 


A 






1 5 0 


B 


(9530 
(5») 


2 5 


1 5 0 


C 


xtf*5/#J!gtt* (85*) 

7vk»sm* (5*> 
mmTJii^oj*0'< ax- (iox> 


2 3 


2 7 5 


D 


x**i/«l*tttt <75S> 
W&7>\<l~VJ+0'tXi}- (20S) 


2 2 


3 0 0 


E 


JL^*5/#|jttt» (65*) 
T/Uif&m* (5X) 
iffl»TJl/i-«>A^^^*- (30X) 


2 4 


3 7 5 


F 


**+v#J!S»(* C55JO 
r;H{58H* (5S0 
H^UOA'J'f^*- (40SO 


2 3 


4 7 5 


G 


****>wm®# C45X) 

5^7;^x«>A^^x*- (50X> 


2 5 


5 5 0 


H 


i#+.>3&x7U~£** <95X) 
T/l^SfcH* (5*) 


3 0 


2 7 5 


1 


^#*ismmt* cm) 
T/vimttft (5» 


3 2 


3 0 0 


J 


i (5X) 


2 3 


2 2 5 


K 


7*;l/§£$&*^b-f£# C8550 
T;U (530 
SaBrT^-*^*^;**- (1050 


2 0 


2 2 5 


L 


7*iHCTx:/U-ift** (6550 
7frim®ft (550 
BMT^S (305O 


1 6 


2 0 0 



[0 0 9 3] Itl&fflt IsXtD&VftH^LlZtexyis— m 

ffc#Jffi (V*T;ftfc«ft» 5 ) btJ-fr^JV 

srhl/ (ME K) -e^tb, 2 0 : 8 0CDtt^T*J: 
HfC 1 0-3 0%flH»7Vl'S x^^* 

l>fnfc^^-i^l0%*-C(43*<^ 



50 



eoKHsMi 6 o • c <oiam«*«r- 8 ttmKM L«ft £ -fr 

to 

[0094] (wmm%m.im&m #Msh*>±a>&, 

Hi 2mm, I^2 0mmOP3Mw^ryi/^ (S 
US) -3 1 6®cofii9^^^ U ^-ffi^SS^ 
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5mm, fi£j&S 2 8 mmCD 2oW = fttt?g<Oift^lC J: 
otiWLfco J^(7)»ii4 0mm^U ffi^HR 

m) £ Lfc 0 

[0095] Autsrjifj*urv>4i^K»Att, &mtm 

[0 0 9 6] 

[H^^J2] ^Ml2 7 mm, 2 4 mm, ig £ 3 mm 

<D3fc±M (Nd-Fe-B5R«ft»»*ffl) #^Kffl» 
y«5«ri0 0OT«U WBil/fc. *2fc«: Lfc 
tWACte, W fW 

*Lft^»*AK*ri6U WftC-EMtt, flH&ft 

[0 0 9 7] 1. ^ffl2. 8 11 y h/l', i^UOmm 
— As* 1 . 5kg Atlfco 

2 . Scat 1 8 0 0-3 6 0 0 c. p. 

0 g»fiAlt 

3. RflB^EO#l 0fl£, *##*>»fli5% 

(W9 7%, i£{b#J3%) «r»^Lfc^^/W3i^-Jr 
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4. tt#«^^J«$n3tW3|S|.B~ECO#l OflSr, ^2 

PflSftSrJDx., K»SBI-, *2K^£;ft-C^aj&fllS: 

5. Jfcfc, Kfi.«:lk 9 fcHU 16 0° CT'2 0 5)f» 
HWSS«\ WbU £?L (aKT) ©ftv*3I«LfcftBWS 

10 6. ±Ew*ftfcJ:^ •WB^E©*86fc*ja3*tfc 

7. f^A — J£>«-3ffl£, 2 5° CcD5%J^tK 

tSHMC l 0 0 ^BAti, *<n®<D&mv>mm*:m 
*<it e ^*^ov^r*»*s»»T^ft^o^t><^^, £p 

a^fcBT^fcfcofc:**, xB34r#»t-ciMktt*rfMBL 

8. ifC, f^A*- J (D^SfiSr, 0 1O^-TJEE« 

[0098] (jzwk&mf&mmm) mm^m^^m&u 
<d— nwTffi&^tsmmmx*&>z>m 1 om*^t, di 

fe*<O^A"Cfc«9, d2f*. ^ja^Rflftt^^-Cfc 
0, Rftitt^V^d 2f2, Ad 3<0_h^d 3 ' 

HtV^o d4te, /M*— yUd S^lRlftSttfe* 

[0 0 9 9] ±3dSLfci5ft*ritSr*i-*£E«3il«Kik 
30 SlD^d 1 taoftffiwRffitt/M^d 2<7)J&® 
d2' <£>P^c, KS-CibSaR^ KSi!J ^^»^W £tt 
3\ yu^— ywd 5 tmtth^ titled 4^, * 

Rflftfc'^^d 2i:Aotv^^f- /utf— ywd 5 cofi 

[0 10 0] 
[^2] 



( 15 ) 



7-195026 
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28 





mm Lfc»#^ 9 << 






(kg) 


A 




— 


X 


2. 1 8 


B 


v>f**0# ao*) 


2 0 


O 


2.8 5 


C 


J- ^ •T* V B9JjQ kOOAJ 

T*S*»* C20JO 


2 2 


O 


3. 2 5 


D 


x#*i/«H&tSM* C603O 

t/i^ss«&# ciojo 


2 1 


o 


3.5 5 


E 


^#*>'#tf&tfr# (60JO 

wmrhi-ouo* C40J0 


2 8 


o 


3.8 5 


F 


■xtf*^***^-®* (100JO 


4 0 


A 


3. 0 


G 


7 <90tt 
Ii7^i-OA^^X*" (10X) 


4 5 


A 


3. 1 5 


H 


7*;i»*x*uH»* aoox) 


2 i 


A 


2. 2 2 


I 


7 * * 7 \s -mn (9ojo 
iHr^u^AO-fx*- (iox) 


2 2 


A 


2.3 8 


J 




1 6 


A 


2.0 5 



[oioi] *2K*5v>r, 3i#*$/»js»*ri, 
sic, Tyi^^**«»5m, ?«i7,i 

[0 10 2] itK^Ji: U^ffF-J tctt^^u— » 

ft»BB (v^ftit)M9J5%^tfo ) ir^^y^^v 
^hV (MEK) -etb-^H. 2 0 : 8 0 Oifc^T* 
JEtCl 0-3 0%«8»T/l^~£jU»M;* 

^2 ^^i- 0 

[0 10 3] *^*;*7 — AS^WStuTV^^V^frlCj: <9 



«• I c EH -cfc o it ft "Cfe 5 o 

[0 10 4] 

IHJS0J3] 3afc«3<DtWC--Ftt\ SOBffliaKtt 

^*&f£K 2 O • 8 T i 0 2 ¥-&}ffim&2 0 m 

40 m, 5F*&«*tS0. 5 ^ m<D^-f *;*7 — £/E^fc 0 j£Jg£ 

[0105] 

[i£3] 
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mm 




vT7f6i intra 


we 


B 


7*-:l6»tf CSX) 


2 0 


H 


c 


x#*5/ttM&»(* (85X) 
T^^tS^* (5X) 
U (10X) 


1 9 


2H 


D 


xtf (75X) 
TJl' ^ 3=fl5)ff (5X) 
f^v^'J^A^x*- (20X) 


2 1 


4 H 


E 


(65X) 

^vKrfMj^^x*- (30X) 


2 2 


5H 


F 


x*+s4MMM* (SOD 
f^y&rt'J^A^-f x*- (4QD 


2 1 


6H 
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[0106] 

[0 10 7] ft*J|dS»AStuft:SAI^ «KK«ff& 
KJEArt^ttlf BE U £ «9 »B(cMNI^«RKtmff «r 

[0 10 8] l^tt«K©***^W?>IMRSjx5r t 



[13] H3tt*»W*ffi©j|»cfl6fflSixS»<ott3» 

[0 5] H5r4*«W*«fe<D*»Cttffl*tt*-«t b 
T^MSKItO— »WB!5SrdtPJEiBH-C?«)6. 
[0 6] ia6fi**W*jfeo||Jfetc:ffiffl*tLSteco*Pfi 

[0 9] H9li*»W*ftw*»^«fflS4x5W!tMft 
[010] 010 »E«!llftKR361t^— AKrS«r$tf 



c ■ • 






D • • 


• 




H f • 




B 


H i • 






V • • 






W • • 
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( 18 ) 
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[HI9] [Hi 0] 




xy-/N'-h 2 401-^- 4 1/9— *9 



